(2) Japanese Patent Application Laid-Open No. JP8-115206(1996) 
"Floating Point Number Operation Device" 

The following is an extract relevant to the present application. 

5 

A floating point number operation device including a means for adding three 
selecting circuits, three shifters, a complement circuit, and two data buses and providing an 
add/subtract circuit with an output of a multiply/divide normalization circuit by the first two 
bits thereof, a means for complementing an adder/subtracter adder circuit input data, and a 
10 means for bit shifting the adder/subtracter adder circuit input data, an adder/subtracter adder 
circuit result and an adder circuit overflow to be returned to the adder/subtracter adder 
circuit input again. 
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}HlilS»S©}]n»IilS80Ui:'3fe** 2 t ^"^^ 

1^ 2 © 2 h ^ ^ t . fflM»s©ii3SiHii«® a 
g©ffi^t>-i±iii8soa:^> ig3<D 1 e-^ \-:&'^y 

[0 00 1 ] 
[0 00 2] 

7 h tcj: 0 1 [5i©^^;^-f- 'J -^-^ 1 1' f h ©gB^J>^:^« 
=&^a)S#ffi-ca,-s. c©^ffi«:j:5^:&1fi5a»«:o(,» 

Fll^l* '■3>f*-:5'©ii5Ma»:^&J (tSM^ 
SR. aRf*^. ngfa5 5^9^1B^tf) ^3 5 7M 

[000 3] ^^lHl«^¥:^1fiT;l'=fJ XAt5tS23l« 

-C2 h©SP^:^«>&^**«'i?*^ra^3 - 2 9 
6 1 3 2&mcmfriSnXi.^i>. 

[0004] imts.m.w-ismT)vziv XAis^Rb-ri^ 

^S-c^-S. c©^-^©^:^«^«^M^**>®*^'*^ 
mii!ttia^i - 1 5 5 4 3 5^«*swe>ns. i^gi 

3p 1 - 1 5 5 4 3 5 ^$S-C»|51fflM¥:^TJl'3 V 50 



Ifga^S- 1 1 5 206 
2 

?ri^#s±-ciPaL/c¥:^Sj||»s©^?^ic-^(<^-cS7n 

fcfcw-c&So fiiaSQRU'Si OKfcc^r. 2«tiaiS 
3«^l^mS. 1 0 11*^2 *-i^>Ku-:^x 

di. 1 0 2«mi:t-^^> Fl^'^^^' 1*^3- 2 0 
I, 2 0 2«ja!RaK, 1 0 4l3:}»®*Sm^>'X^. 2 
0 3 iJffi-^tJ'itllK. 2 0 4«ffliai5I8S. 2 0 5«tii^ 
2 0 6l3:ffl!S£te*^i^X$. 207 

IJtt^SiS. 2 0 8«l]nfit*M^mi'i^^^> 2 0 9. 
3 0 1. 3 0 2 »iE«{blilB8. 3 0 SitJEMiiM^^^ 
i^Xif. 3 0 4«iE«^tmmi^1StL.i^Xi>. 3 0 5«^ 

[0 00 5] 

:^TJV=f';xAt7T:s2a^^icj;?.^Bjw. is© 

HjpXf 2 t h ©g|5^iP:5S*5K*?. C i*5pl 

[0006] if4^?ritt-&©^if"Cfflo^e.4a*¥:^?S 
mm±om^^ o f ■i7:cT!^fiiitt©si5s© 

[0007] iJ£5feS'#©i^gtS±T^:^i«»*»T-r 
gt??©®»SiCiF:^«?S»t?£>^^ilal8S4ff 

j]n-rsfcfe^N--F'i7xT!|«9S©iiMs^J>s-cTts*i. s 

A©I^S-C»^^^tB^£*i^*'*«>. 

[0008] *^Hj©gwti. -mmmmo^mjm 

■ 

[000 9] *||B^©Birfa^j:6af«:-€-©fte©Sfi^RO*Sr 

:$?Biffl«©famy'^s®fc«*-'"^^^^ 

[0010] 

[SS*e?9l-r^/i:*©#^P3] *Bi«:*5l^-Cig7r:Stifc 
^©■5^f^fl^^i:^<^®ft*S*ffl*i2^iJi^'^^'*- 
T©itef3t?*5. 

[0011] i:am-^tm^mt-cmmtii>m'i^ 

i;x $©5feK2 f F ?:BUlBira«^ice^^2.S 1 
-5»/-cxi. |5ISJjn?l^@SK:«Slbfc2t^»-' F©7^-;S' 
^rS/^FT-i/Fb-CiE^^b^i^SiWS^X^fiC-by Ff2. 
?c«)©^l©2 f--' F£->:7^^RO'iltRleiSSi. fFiBJjn 
jg^g©Iin»lIliS©a:'3*S^*2 1-:- F:£i'7 F^s^ 
2©2t^-:, F£i^7^<b. uamm-^(omi^^o>iiit). 



C3) 

3 

V vti>m^<r>\^--> hSi^^at.!:, trails 

[0012] ■fi^14*i8«lvfcjl?Sl^ra©5@ai 
«^S©tfj^t)1*temVJ^;^ A:^S*?laS8©g3lf'- 
[0 0 13] 

•«»S®«T-^*>-«*iS^ w ;^ f A:t»®lRI5lKK:^ L . 

if, li^lHlSS. 2^i©f^-f>'^•:^il'^^^S®le^SS*'f^ 

C 0 0 1 4 ] S 6K:tJiifi[lHlitg©^S©^{i«^ 
C i J; «9 ^]n^0K©3j-— '-'■^ \a-©^StlfP^r^tH-r 5 



1#ga^8 - 1 1 5 2 0 6 
4 

[0015] 

[ 0 0 1 6 ] °s i». *%?Btc<fc?.-^c^©t?iii'i^^ 

.■giSl^g©(S^SP©li!fBS1S)i£*^nt-^ci ^mtiib 
^. aUCfel^-r. 1 0 Ui»2:t'<^> FL'-^^^> 

1 0 2ttSi*-^^> 1 0 siisniistsi 

SI^»S©?Sl^ilS^=S:jl!R-r«>51!RIlSS. 10 4»?g# 
iSm4«IWTr^SSfit^*L.i^^ if . 1 0 5 

[0017] 2 0 1 ~2 0 9 a- K^^-^Sn?^^ 
<^*»f -r l>tt«#S©«E£M^-c* 0 . 2 0 1 li*il!t 
/]MiJ©<SiK7'-f4Si'?"^s®i'^'sli!g. 2 0 2i3:*§8!c;*; 

liJClSSfT^-i'^ilJR'^-S'Sf'IslSS. 2 0 3 «Jg^^hffl!J 
<5f{7^- ^^ ©1ft^t>ii*tf ^ ^ ^ . 2 0 4 ISJi^:': 
I5P,^^^_ jt©«gmcffl!^<b-r?.*iBmiHli». 2 0 

^ 2 0 6 »fflStlI|{5til:^=S:«^-ri>^ifgmi^-^^ 

^siin^ss. 2 0 8 \-ximm^(Dm^^^nrhim^ 
[0018] 3oi~305«> mm^^^^m^rh 

^»S©«fiXS*-e$,0 ,301 «^2 :t-<^> 
iEJa{t-r-5iE«^t|5IIS. 3 0 2liSr*-^^>F«:iE« 

{tr •siES^biais. 3 0 3 \t.sLm\m^z o i ©ai:^* 

^■r-5iE«{k«i^iaU'2^^^. 3 0 4KiEafb|51Sg3 
0 2©ai:^*»}#^-5'iE«<btt^l^?aui^:^^> 3 0 5 

S^S^0SST&-&, 40 1~4 1 1«> 

?*siJ^l^^.■i^.^f»^?s'cf^l]^L?c¥*1SvSS^©^<:*©^^ 

MS^IslifS-C* '3.401 »iE*g^t^l^lS5 1^'^^ 
?r2l^-^ t--r'5.lgl©2l^--' Ffi->7^- 40 

2 «iE«{blliS 3 0 1 m*. » 1 ©2 ^ 4 

0 1 ai;^4®JR-r-2.iEa<b«i?!^U'i^^^A;'3)StRi518g 

[00 19] 4 0 3«iE«{bfil^lKU5^^^3 0 3KtS 
ifi^Sn/ca 2k+l-J: a 2k+2€:jltJ^[HlSg4 0 5 tC^T i.f' 

JO ~^;^7.-chi>. A0A\-ximmi&2 0i<DmtiR^^ 

2fy h-rSII2©2fc^-;' hS->7$-C*>S. 

4 0 5«lit!a31K2 0 4ai:^. 7'-ir/N-X4 O 3, ^2 

[0020] 4 0 6«J]ll»|518S2 0 7©:t-A:7P-t: 
h*il«?llffi4 0 8K:ISS|-rS7'-i2^<^t?*^o 4 
0 7l*«T^*3H*itSmL'i^^^2 0 5K:t&8^b/cql~qk 
-ligr 1 t-y hiE'>7 hT^S3©l t:-;. h£->7df-CS, 
4O8l*te^to-ti:0i^2O 3ai*, UDgtilUg 2 0 7 
50 ©:t--'OCl-7^-a'^^':^4 0 6, ^3©ll^f b£-> 
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#g§¥8 - 1 1 5 2 0 6 



[0 02 n 4 0 9{tffi^45-t±iemU5^:^^2 0 5©ffl 

?^151ffi-r*€.. 4 1 Oli1«^mui^^f 2 0 6. iE*S 
imm^l^V>:^it3 0 3K:*g^$n-Cl,>SRkia2k+l 
a n*5-fe: a-C* -5 C i *«iai-r ^>-fe'0*^taiHlK-C* 

€0*1^11^4 1 o-c«iffl3nfcH2*ntt$a«. 

[0022] 411 «T:^«SSt®iNligL.ai»^«:J)D» 
|lSS2 0 7Oie:^<DS±{4t^f ^©fii<t:t--'^'7a-<0 
fii*It®T.5.^aJlf'P*^lttllSS-C&^. ttI#lllSS2 0 7® 

[0023] -rnirmm-mi^M^^soijmmit, 

fc7.5-''!'f h ( (1, 0) ~ (8. 3) ) ©Jin«»5r 

[ 0 0 2 4 ] s 2 « . ^mm<':>m^^JEMitm^M u 20 

7,^}^mVm^4r 0 2©ttfP?rlJiB«f 
^ „ C ©iE«< b^l^?S U 3f A;^3311R!hISS 4 0 2 « . 

:f3mmw(oimLmnmt. vw^^ ^^4 0 1 © 

fii*jiJR-r2>. 2 t -J $ 4 0 1 ijlMBlSS4 0 

2 (c J: iESi^b*K5^Vi^^ i» 3 0 3 «: 

\X a 2k+l- a n©ffl^^ii?)-e*g»^-C# 5, *©/cJsf>31 
tRli8&4 0 5(Ctta2k+l<t a2k+2, ■fe*Pt^UileISS4 1 0 
ti:i3;a2k+3~an^^aK:«J}&-ClrS. 30 
[ 0 0 2 5 ] 0 3 «. ^^ifefi^'l^MiHffiStJS^l^v'^^ 5' 

Khm&kA 0 5©a!i{'p*^?9-r^fc«)©0'^*^._ 

c©fflStemu-:^x5?A:>3SJR[HlK4 0 5«. S3k:7p 

iEa^t0ss©ta*^iitRi^> ^■}3wm'M.(!^wm:&n\x 

7^-5f/SX4 0 3©al, a2=&®tRt" 5. 
j^USS^Kt*. ±ffitr h tC 2 tf h^i^^ f 4 0 
4ai:^> Tfiiff ^K:^^f^-1S^-'^•::^4 0 3©a2k+l. a 

2k+2=£iiw-r-&. k > n + 1 *i)stS:ofcJS 

f-figKl^TAl-CSfctoO 0 1 0 o4ji!R-r^ 

-5. ^:&1S?Sff©Rk=0, *^-oa2k+l-a n=0*ifiSa; 

(0 0 2 6 3 04 friH<ff^*5-t*^^l'i^^^'A:'5S 
tRllSS4 0 8©Stlf'P*SiWr€>fc*©a-C*5. C©fii 
^i+i^mui^^f A:t)51«?lil!fS4 0 8«, @4K:m-r 

•^t3'f±iiS8©m;'3jlf?o. ^::/^iS}||gt©«]«8g:^^B-fef 

«±fiitr-> hKl f-^ h£v'"7^'40 7©tB:tl®Ql~ 50 



qk-i^iliRL'. ;^®ef ^{c^i3t■-^^•7a--'^•;^4 0 
6®(ik*jS!Rb. STta©21^-^ htC«0*ji^-r 

[0 0 2 7 ] S5«. i5gBlff^*>i*ie*L'i^^^'?i3Sll 
SS4 0 9 ©IftCP^Si^^-r i>f<:Jt>©S-CS>2>. C©1fi-&t) 

-K#^) Btj. iP:^Sji»©i!i&Ti^l3:ffi^*3-»**S*^-^ 
^:^1S?ll#©i^iit/?a^-Cq k= 

iK!Fiiffi^*>-ti-ifemu-:^:^i'©ffi:^*'^--' l-c^ifcSK 
ST(4©2 l^"^ h*l tl^fcT^-^^rilf?"^^- ^ 
-^mn<OW^ USStr q k= 0 ISJlJlff^t)-!* Ui^ 
7. ^ ©tll:^©ST(4© 2hrt.h«:ltL//tif'-3? 

[ 0 0 2 8 ] 0 6«. *:^Si5«^©¥:^«?a»S'^*tT-r 
^ip;^^^®S!iffif:)li?:^-r7 a-g^ + - h-C* 0 

^<St&*5 5 6 t; h 2 4 f h iC^tD^/cW-C* 
[0 02 9 ] 5|i:^^-C?«^^2.¥:^«#^«. SB (C 

S«ix*^fB^T-5 (:^^--'7-6 0 6. 607) . -fe'a© 

(X7=-f7-608)o iE©Ji^(ctt«[^^^Jiix 
3&i|S!^«:^cS««:iE«{b-rs (jj^T^-^T'e 0 2) . 

[0 03 0] C nii'XKtf ^ }iS!©S»m 
7^6 0 3) . ttj:tyh. JEMitbtcm^<Dm^2-cn^ 

mm-mmmm^^i^^fi^^ c^-j^^-^-e 1 1 ) tcfct^r 

^^:&s**to'5®s (^^-^^"e 1 2) t^Lfe^aa 
(y^r-'^T/e 1 3) Ji^ibmjssn-s. 
[003 1 ] MWi.^1jU^^ib?>!m C^T y -^-e 1 

2 ) mmtm^iomT)\':i<) x a-c 5 7 1- h 

Hg-©^«:tf!^c^^a)Sas C'^^^ -^^'e 1 

3) (Dfctb-c. rnwrn^^*) 1 tr-^ 

[003 2] ^«f)*!i® C^T'-i' 7"6 1 3 ) ^^k: 

[ 0 0 3 3 ] 071*. 2BI^*^^©^ffl|/J^lgt.■^.^S»^S© 

jlJR U/c 7^- *^t>*^ -5 J: ^ tctaa U /cfcJOSJRIiISS S 
#©i2a=S:«BSL?c, 

[0034] ^:&«si»-c«. m-^iy-nmm ui^:^^2 

0 5». ql~qk0 0*t5iW-rS/c*K<^fflL.. 



C5) 



1 1 5 20 6 



tc, ^mm4 0 9<Dmt}ifi (±Dk) tUi,, ^ 

[0 0 3 5} mmL^mf-^ii/i^ri>o m i kith-t j: ^ 
tc. MWiC. mzt^'y'^ Fuyx$ 1 0 1 icm^^^ 
AJ-fe 'J h sn-5.. <Xic, iEmitmrns o i t?}ii^*5<sst 

^to-a-ife* UJ^X dif 2 0 5 Ktt 0 ^Hz y h L . fflS^^ 
^ 2 0 6 tClJiifiitr h % 0 i: LST{i[® 2 tf 

h i,citiEmimmi\yi^^ ^303 ©^{4® 2 hr h 

(al. a2) h-ti>, 1° 

[0 036] iE^S{t^K;f(Ui^^ ^3 0 31*. al> a2 
=&»n#SfC|Si|-r-&t, 2 1^^- h^->:75f4 0 2tCct«3 
aou a24'>7 hr-^? h U-r-^J a3~an1r*&^-rS. 
lEJS'ftSS^f^L't^^i'SO ScDfflliRoi^cSo CCS 

[ 0 0 3 7 ] ^bSISci{i{'P«rlftBji-s„ 
i±iSmuy:^^20 5(C-fe--' h$n-ci,»Sqi~q kiJq 
l<<D«i(CSei,>ffllStll8S4 0 (+Dk) 

m-rj:^tctTife^. ffl^ss4 0 9oai^ ( + Dk). 20 

?ilSt«S*U-:^^f 2 0 6«:-fe-? h5n-rt^2>Rki 

traSLiEiS2 0 7r}]n#-rs. 

[0038] im^^2 0 7©ffi^«Rk+lT&»P . Jl 
^111882 0 7CD*->'-^'7n-4 0 6t*qk+l-r&-i>,> 
fi[lilg§2 0 7®ieSRk+ll3:. 2 f-^ h^'>:7 4 0 4 

^- h a 2k+l. a IMimrrHL t' V V KftSn LTlfltSEJg 
*Uv'>^^i?2 0 6{C-fe y h-rS. 

[0 03 9] iE«^b^^®:Ui>^f 3 0 3»> a 2k+l. 
a2k+2ilMnSicmMti>t2ii''jhtE'^y^4.02IC 30 
J;«3. a2k+l, a2k+24->7 hT-^; h L/•7'-^a2k+3~ 
an*tSiW■rS. imiIS82 0 7®:!— /^'■70-2 0 6 
-C* -2) q k+a{*. fij^*5-l±ifeiau 2 0 5 * 1 t' f 

f- 4? 4 0 7 -Ci^7 h Ofc q l~ q k-l®T&tf I- 

{c#ijnLrffi-^*>-art'i^^^2 o scc-fef h-r-s. 

[0 040] m«l{'P«feW@SS4 1 1 tin#(ilS82 0 7 

mEvmw-<D 1 @^-c*^>» iiiiL/?s^« 1 

i'^i'-c 1 . U&U^W 1 Ih1-c« 1 e h ® q k 40 

AS^S-S. i^b?il#4nlHli^jIL.qlA^6qn**& 
-2,, :^iSt?!lOt5^«I^J^3fcS«^ilS-Cva^'^^fi«S^ 
:^^<^-C«5 7[i^JI0qi:*^?>q 57?r*to^>. 

[ 0 0 4 1 ] iKJ7^as«){'P4itt?^-r 5. *5TSfifP 

«k>n+l (S7®^H1^^*«T;U3 UXAt?« 
k > n S -C/cAS > *||ifi0i]®^I()/l^.'^.it»*^"^?S^ 

S?r?f ^ fc* k > n + 1 it" *S)j£il!:b/cii-&, R 
R k= 0 > ifi-^ a 2k+l~ a n= 0 0 fcit cf>*^7 ® 



[0042] k>n+ l*«fi£3:i/fcJS^K:K. qn+l® 
SCTKffllSifS^^i^:^ ^ 2 0 6 0 0 10 0 

[0043] ■XiC. ffi^iaS84 0 9 I*. fii^*>i± Ui^^ 
d?K:tg(WSia"CL^'2>qi~qn+i^:^jiO§-li-. -e-wW:^ 
<!:1«^[ElSg2 0 6®0 0 1 0 0>&im-m^2 0 7t? 

mmt^. 2 0 7®j)n»ite««. jjn#*ra^mui^;^i' 

8 {C-b y h Ufcm^lEMitm^ 2 0 9 -C q l^S^g-b^® 
[0044] R k= 0 . a 2k+l~ a n= 0 fj^^SSLUfc 

^t)-ti- l^i^^ (Ct&iW S nr q 1~ q k?:^3i "3 S 
■tf. -?-©a[i^J<i:1«^llSS2 0 6®-<fa?:Jjn©|5ISg2 0 7 
■cWfS. ttIfflHliS2 0 7®J]n@iBS«. ttlg[*P^*S 

*ui>xi?2 0 8tc-fe-7 h-r-s. 'Xic, jjD^cfiraMmi' 

t?X :^ 2 0 8 tc42 y h L/fcfii^iEM<tia5S2 0 9 q l 

$ 1 0 4 h L-iHS^^T-^S. 

[0 04 5] Jil±OSiB«*^6fc*»-SJ:^tc> *RSS^k: 
J;n«, *K^®iEm^l^^^i^^^®5feSB2t v 

I,©^_^;g.^l02 h£->:7 5'4 0 IRO'jlJRlHl 
SS4 0 2-C'>7 hT-i; hO-CiE«<t^l^lKUJ^:^^3 0 

scc-fe-^ h frgBijn?«»s®jjn»iiiK2 o 7®^m=& 

1^202 tr-^ h:£i/7 5f4 0 4-C2 t f b:£->:7 l-u. 

Mis#s®«^0K2 0 6®m*j, Jnij^s®tinffiHiss 

2 0 7®ig**2tf u; h2Ev':7 (--rSI^2®2 t 

i^^iJ4 0 4®tH:»3. ^I^SS®iE*i<l:^l^?»^i^^f 

3 0 3®5tSI2e-^ h*-7-i^0fc7'-5'4StRL/. Sn 

■igig:g®Jjn©lHllS2 0 7®*S^®^fiI^-^ h«:Jni^ 
S®fe^*>-t*Mm^'^^*>^®f^^^ ° 8Ci:^ 

I.. ljn?g«#S®fiT#*2-i*ifSmUi^^^2 0 5*^3®1 
\i-y h:£'>7^40 7t?l tr-)' h^i'^ h 

©fij^tjiiiSi^^s^^ f a;^®irihiss4 0 8 -c. mm:m 

S®tir&*>-y-lHl8S2 0 3®tll*. 113® 1 f-v h^v'^ 

if 4 0 7 ©a:'3. Rz:^imm^2 o 7 ©igm®s±iiit; 

2 0 5 ©a:tl©ffl1&ll8S4 0 9 -C}jnj«^S®til^t)H± 

ig*Uj^;^^2 0 5®ai;^*ffllS{tL. •fe'ci1^tmHliE84 

1 0 vmmw^oyw^^^^'-^^ ^206 i^i^ss® 

iE^I'fk^l^StUi^/^if 3 0 37&5H2at?*S*^S*^?:t^tH 
U< ig^SflSJIilSS 1 0 5KHfu1t^*SltHt'€>C<!;0C<t 

ia.i#jastss«:> 3(i®'>7ii, fflf^HK. 2<i®f'- 

iJ>'N'X<!:COii>fi©lIK?:f=«]n-r^)/iW-C. 



(6) 



8- 1 1 5206 



10 



[ 0 0 4 6 3 s/c. s ibicimm^(Dmm<Dm±iiLi^ y 
[ 0 0 4 7 3 0 8 imvmoim^^'^r)\^^ 

[0 0 4 8 ] SStet^T. a2k+l—an«, 0 1 ©lEM 

2 0 SWtTf h (1 . 0) - (8. 10 
1) tc*ft26-e*as^3n. qlJrOiE©!^"^ KC«0*5 
AS. Rk»Sl®«f^^^i^^f 2 0 6K::&fS*-e 

[0049] >?.7^';;7'5 2 2®Rk+l=Rk+Dk*fclJ 
5 1 2 © R k+l= R k- D kCtf-gtlJ, 0 1 ©SD^IhIK 2 
0 7-CRk+l=Rk+ (±Dk) i^JLTfeC^C^. 
( + D k ) ». 0 1 ©1i!KlHlif84 0 9 '^ffi^t>i±^S U 
i^x^5r2 0 5tC^^©ql~qk«:A:^L/fPfiXt-S. Qk 

= 0©B$ (±Dk) B+DkiJfeO^ -5-©ffi« (ql- 

qkl 1) i-rS. qk= 1©!^ (±Dk) «-Dkt^j: 20 

<?, •e©<ii« (ql- qko D *2©ti^{fcUfc<B 

(-nqi- kl 1 ) tt^. 

[0 05 01 ^:f3m(oimi'mm. jjp^msz o ? -c 

©t1-»*5^tCX©i^ <!: S C i tt> 0 8 cfc 0 q k= 0 
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